The Gadd45 proteins have been intensively studied, in view of their important role in key cellular processes. Indeed, the Gadd45 proteins stand at the crossroad of the cell fates by controlling the balance between cell (DNA) repair, eliminating (apoptosis) or preventing the expansion of potentially dangerous cells (cell cycle arrest, cellular senescence), and maintaining the stem cell pool. However, the biogerontological aspects have not thus far received sufficient attention. Here we analyzed the pathways and modes of action by which Gadd45 members are involved in aging, longevity and age-related diseases. Because of their pleiotropic action, a decreased inducibility of Gadd45 members may have farreaching consequences including genome instability, accumulation of DNA damage, and disorders in cellular homeostasis -all of which may eventually contribute to the aging process and age-related disorders (promotion of tumorigenesis, immune disorders, insulin resistance and reduced responsiveness to stress). Most recently, the dGadd45 gene has been identified as a longevity regulator in Drosophila. Although further wide-scale research is warranted, it is becoming increasingly clear that Gadd45s are highly relevant to aging, age-related diseases (ARDs) and to the control of life span, suggesting them as potential therapeutic targets in ARDs and pro-longevity interventions.
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Introduction
A decreased ability to cope with stress is one of the hallmarks of aging. Resistance to stress is one of the important determinants of animal survival and longevity (Jazwinski, 1998) . Indeed, within a wide variety of species, individuals or strains with longer life spans generally demonstrate a higher resistance to environmental and/or physiological stress and vice versa (Sohal et al., 1990; Lithgow et al., 1995; Murakami and Johnson, 1996; Lin et al., 1998; Guarente and Kenyon, 2000; Fabrizio et al., 2001; Landis et al., 2003; BrownBorg, 2006; Masse et al., 2008; Ungvari et al., 2008; Labinskyy et al., 2009; Perez et al., 2009; Amrit et al., 2010; Slack et al., 2010) . For example, selection for stress resistance in Drosophila increases its life span (Rose et al., 1992; Harshman et al., 1999) . The ability to resist oxidative stress was used as a major criterion for identifying long-lived worm mutants in a genome-wide scale RNAi screen for new longevity regulators (Kim and Sun, 2007) . Mutations which contribute to a longer life span in yeast (Saccharomyces cerevisiae), worms (Caenorhabditis elegans), flies (Drosophila melanogaster), and mice (Mus musculus) are generally accompanied by increased resistance to starvation, oxidative stress, and heat shock (Migliaccio et al., 1999; Fabrizio et al., 2001; Johnson et al., 2001; Longo, 2003; Rea et al., 2005; Perez et al., 2009 ). On the other hand, the shortlived mutants of various model organisms show a reduced capacity to cope with unfavorable environmental insults (Vermeulen et al., 2005) . In many cases, overexpression of stress-related proteins (e.g., sirtuins, FOXO, HSP70, HSP22, superoxide dismutase, catalase) in certain tissues results in a longer life span of model organisms (Saunders and Verdin, 2009) . Reduced resistance to stress was suggested to be both a cause and an effect of aging (Pandolf, 1997; Ikeyama et al., 2002) . Further strengthening the links between stress and longevity is the observation that moderate exposures to harmful factors such as thermal or oxidative stress, ionizing radiation, and hypergravity can stimulate protective mechanisms and eventually lead to increased longevity ("longevity hormesis") (Crawford and Davies, 1994; Moskalev, 2007; Moskalev et al., 2009; Rattan et al., 2009; Saunders and Verdin, 2009; Rattan, 2010) .
Among the stress-associated genes, the members of the Gadd45 family play an important role in the integration of cellular response to a wide variety of stressors in mammals (Liebermann and Hoffman, 1998; Zhang et al., 1999; Fornace et al., 2002) . At
